The effect of the low blink rate in rabbits on topical drug penetration.
The low rate of blinking in the rabbit as compared to the human suggests that there may be a greater contact time for drugs applied topically in the animal. However, there have been no experiments performed to examine this belief directly. A small drop containing either fluorescein or FITC Dextran was applied to the eye of a rabbit without the use of tranquilizer or anesthetic. Subsequently, the change in the fluorescence of the precorneal tear film was followed with a noninvasive fluorometer. The animal did not blink for 20-30 min. after the instillation. With either fluorophore, the tear film fluorescence remained constant after the first few minutes and fell precipitously at the first blink. Comparison with the loss kinetics in the human eye, an exponential decline with an average rate constant of 0.16 min-1, indicates that the AUC will be 3 times greater in the rabbit, and the penetration of a drug can be overestimated to the same degree from the low blink rate alone. There was a rise in the corneal fluorescence, attributable to penetration of the fluorophore, after the eye was washed at the end of the experiment. This was used to estimate the epithelial permeability which averaged 1.5 x 10(-4) cm hr for fluorescein and 1.9 x 10(-5) cm hr-1 for FITC Dextran. For most drugs, however, the epithelial permeability is sufficiently high that all the material present in the tear film will partition into the cornea in a few minutes. Considerations of contact time become irrelevant under these circumstances.